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ARACONI Laboraftries has the respenssbil~tt to develop an inertial

altitude determination system and to deliver six system packages. a simple

field test'eAt. iastallatlon Instructlons$ "ra operating proredures to the

project officer at Picatlnny Arsenal. A summary of progress on the major

elements of the electronics system and the gyro system is given in the

followLng paragraphs.

A. ELECTRONIC SYSTEM DEVELOPMENT

Overall progress on the electronic system has been satisfactory

with no unforseen difficulties or delays encountered. The following para-

graphs outline the status of the major elements of the electronic system.

Double Integration System - The second unit has been completed

and tested. Difficulty was encountered with temperature compensation

due to thermistor deviation. This was corrected by changing the value of

the parallel resistor,

Timing Control Unit - The basic design and the schema.tic diagram

for this unit have been completed.

Comparators - The comparators were tested with satisfactory

results during this report period.

Operational Power Sup.p2y; - Trouble was encountered with the first

Hyperion operational power supply during test. This unit has been returned

to Hyperion for repairs.

Test Power Supply - The basic design of this power supply. used

for laboratory tests, was completed duringthis report period,

Interconnection Cable - The interconnection wiring diagrar4 has

been completed and cable fabrication Is underway.

Acceptance Test Sbeetfiation. A preliminary 4raft of the acceptance

test specification has been complcted 44 is xAtergoing review.
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3. GYRO SYSTSM D3VELOPM•N1T

As mentioned in last monthle rqeort. Iu ordea to expedite the
development completion of unit 1. it was decided that Mr. Gibson of
Picatinny and Mr. Smith of At•€CON would remain at GTI as long as
necessary to assist in the troubleshootIng, debugging and redesign of

the platform system. The following is a detailed account of the work
that was accomplished at GT1. The manor effort was spent at the sub.
system level, and considerable work was needed to bring the gyro to
the point where meaningful tests could be made on system eperation,

Roll Gimbal Servo Amplifiers

The first problem to be workced on involved the bising arrangement

for the silicon controlled rectilers (SCR'•) in the Roll Gembal servo
amplifiers. The SCRIs were supposed to be biased Won' whsn me signal
is being applied, but their operation was very uncertain as they would go
off occasionally causing the roU gimbal to Jurnp erratically.

Two approaches were used to correct this problem. First the
SCR biasingf arrangament was changed to ps vile a higher value of bias
at a lower impedance level, thus ma1lti, the circuit less sensitive to

induced external noise which seemed to be causing most of th•e trouble.
SecondMy, the input signal leads to the RO amplifier were shielsed asnd the
ground connections cleazed up. (5some heavy current loads shared a common
ground path with the RCG.) After this work was accomplished the l•G servos

operated satisfactorily.

Rate Amplifier

The rate amplifier used in conjunction with a tachometer to provide
damping for the RG had not been installed. This was done and some addi-
tional minor changes were made to it to improve operation. The rate
amplifier provided sufficient damping so that the RC was stable an dft

not Oucill4tc When the s1ystem was in Cage Mode.
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SCR~ 3iuruo'At

It was noticed that SCR's were b@g|oting to fail at aA ilarming rat4*

Although accidental short circuits dwizng test&g explained mntuy latlutre,
the residual failure level was stU bigh enough to cause worry. Further-.
more. the original SCRIs used in the original circuit were as longer
available because SSPI was having too much trouklo with their production
line on that unit (critical specs: 275 volt Inverse. 5 amp peak current).

On investlgatinS the problem. P was discovered that the methed for
producing quadrature in the AG servo m•tors and the torquer s was apttiat

apprculmately 400 volts inverse a cross the SCR' a causing them to punch

through and ultimately melt, Thio ci•ruit was changed to prevent such

large inverse Voltages from appearing at the SCR's and found that a

smaller current unit, readily avatlable from S : woUld now satisfy the

circuit requircments. Several were tried in both the RG and torque

amplifiers with excellent 1esults.

Oscilllatior In Donner Aceletameter

After aie abme work was tomnpleted, At was decided to make some
prelltmhary tests on the ertctlfit system and It was planned to use the
accelerometer output Lot cneck purposselr, However. whe& the accelero-
meter was connected to a sensitive DC voltmeter. fairly lst&% low
frequenec excurslons of the null were noted. Although these vuiations
could be considered to be wvthi epeest the operation seede anomalous,

to thie acceleromieter outpt was connected to an oscilloscope (never
before done at GTI) Mad disclosed that the accelerometer was oscillating
at approximately 600 cps, At a nearly full scale amplitude.

The accelerometer leafs were then shielded, complettly eliminating

the oscillation and the accelerometer was foud to work extremely well.
Apparently some at the R mc car•rso used for the ses' plicofU in the
accelerometer is leaklng Into the system wires because of the mnshieldO4
length of wire at the slip inda,. This Z mc signal Is azfted back Into
the accelerometer on t•ia " 20 yolt baeg i r,•, ,p•sets the operati=iW da•pUp

PveR hw•r -I•dt e 4 goes Whe•sh *Is done, no pr*vblem exists.



Caging

Several problems were encountered in the caging operation. A

major source of tro1$l& resulted from attempts to crowd too rnany

functions onto a single coatrol line. This resulted in noisy grounds

which introduced spurious signals into the caging amplifiers and also

provided the opportunity for sneak paths to occur during other rnodes of

operation.

Approximately a week was spent in the fairly tedious work of

tracking down and eliminating such effects. In addition to this. several

minor changes were required in the control panel to ptevidi proper

timinS between the waufous phase& of the caging operation.

After elliminating tbese problems, the caging opertats jzceed*8

co"floothly #Ad veU satisfactorily.

EreetiQo

The moat delicate and therefore the most diJeu& operation in the

syster is erection. ,5ince the gravity ser&.s are &tarried ae the redut.
dant gimbal. proper erection at the Vro depend* on matctnS the scale

factors of t9k MG microsyn and the LP 10 liquid pote•tiometer (propor.

ional gravity sengerL. The first step dhereorwe was to Calrate the

microsyn and EP 10 individually. Both callbratios were fairly difficuli.
pu present EP 10 develop$s lbbbles and changes scale factor if tUpped

too far or shaken too much, Several EP 10's were tried before a
parU•w•y satisfactory unit was fOun4. Now units will be aobined Which

do not have this shortcomIng.

The microsyn could not be calibrated directly because of the diffi-
culty of measur Ing the middle gtmbal angles accurately suovh. Thereforae,

in dentical unit was calibrated in a bUch test setup, (Microeyut in
subsequent iuitA wtil be alibrated before Installatilo.)

When tUe vlib•atonse had beeo completed the rorlsat budge

rt-sistors were calibrat* and Instatled, Jt this tie it Was discovered

that the terquer operation tmnded to become very etrotLe as the gyro

he\'Sed up. Investigation ravoalo* that the blas <mr the $CR t e in the torquer

amplifiers was decreasin• at higlh temperatures.and noise pulses were
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being picked up causing the SGAts to give. This problem was eliminated

by providing a lower impedafice blaE 0upply and by %ridging the gate and

cathode of the SCR w2vti. a snmall condenser to bypass the nolse pulses.

This produced proper ,)pcratioa of the torquer amplifiers, however the

erection still vwas i, t s&tisfactory, in that a largt dead zone was found.

This turned out t, .-e diue to a very high friction level in the middle

gimbal resultvn p "r-,- an Improp'rly installed retractable wipcr bloCk.

This was zrr, Tr'•' anC the dead zone decreased to an acceptible level.

At this point, so many changes had been nade to the gyro elec-

tronics that it was (Aecided to repeat the entire calibration procedufes

for caging and erection. This was done and satisfactory results were

obtained.

Launch Mode.

It was now possible to begin to run static drift tests on the gyr.o

First. however. It -vas necessary to build and install a dither circuit to

produce stnall p5erturbations in the IG position. This was done =d

prelinhisy tdrift test& wer" r",
The results %wre veer erratic, Mi there were Indications Of

damage to the niotlv and gimbal bearinge. C•onslderable vibration and

noise existed whean the Maotot Was rn at full speed, As te electronic

work was essentially Complete, the decision was sasde to 4ias semble

the gyro and inspect the bearings. When this was doeos tesiwoV

brinelling was found. Brine11 marks were also rotsvd in several SOW

bearings which had not bees reMoVed 11eom dhei sealed paehagee.

Summary

During this period the gyro eletronUICS wer* 4beeled mttenvively

and given a very thorough workout. It is felt that satisfactory perform-

ance has been achieved; although some minor modificationu may still be

necessary. It is not expected that &ny further major problems will arise

from the electronics.
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4. MANPOW&R SUMM)~AAV

The schedul~e of manhours txpoade4 by ARACON from

I Septembeiw to ZI September 196Z wa. as fl.Uovel

Fngineering 283

Engtgneering Support 509 112

Towa 79? Ial


